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It has long been recognized that the distribution of melanosomes
within epidermal keratinocytes is a nonrandom event. In supra
basalar keratinocytes, melanosomes are densely aggregated above
the nucleus in a supra nuclear cap. This positioning of melano-
somes above the nucleus serves as an exquisite protective mechan-
ism shielding the keratinocyte nucleus from harmful ultraviolet
irradiation.These supra nuclear caps or ‘‘microparasols’’can be ob-
served in skin in-vivo stained with routine melanin stains, as well
as in arti¢cial skin constructs. The mechanism of the localization
of melanophagolysosomes in human keratinocytes is the subject
of a report by Dr H. Randolph Byers and coworkers from
the Department of Dermatology at Boston University School
of Medicine in this issue (2003).
While rapid advances have been made in our understanding of
how melanosomes are transported along the melanocyte dendrite
to the dendrite tip, relatively little is known about how mela-
nosomes are transferred to the keratinocyte, and once within
the keratinocyte how the melanosome lysosome complex is
transported to the nuclear area. Melanosome dynamics within
melocytes has been shown to be dependent upon a variety of
cytoskeletal proteins, molecular motors and rab proteins includ-
ing myosin 5a, rab 27a and melanophilin (for review see West-
broek et al, 2001). Once within a keratinocyte, melanosomes are
gradually distributed to the perinuclear area, but the mechanisms
involved in mammalian skin had not been determined. Dr Byers
and his group have built upon work performed in Xenopus and
have discovered a role for cytoplasmic dynein as a motor for mel-
anophagolysosome transport within keratinocytes. Cytoplasmic
dynein is a multisubunit complex consisting of 2 heavy chains
and several intermediate/light and light chains (Holzbaur and
Vallee, 1994).The heavy chain contains sites for microtubule bind-
ing and ATP hydrolysis whereas the remaining subunits may contain
recognition binding sites for organelles. Dynein associates with
its cargoes through a complex termed the ‘‘dynactin complex’’
(Karki and Holzbaur, 1999). In Xenopus melanophores melano-
somes are aggregated by cytoplasmic dynein (Nilsson andWallin,
1997) whereas dispersion utilizes myosinV and kinesin II (Rogers
and Gelfand, 1998;Tuma et al, 1998). Both dispersion and aggrega-
tion are hormonally regulated. Microtubule-based transport of an
organelle can be inferred when bi-directional movement of an
organelle is observed. In human keratinocytes melanosomes can
be easily visualized due to their melanin content, and bi-direc-
tional movement of melanosomes with a dominant centripetal
direction can be observed. Dr Byers and his coworkers have
shown that in human keratinocytes cytoplasmic dynein inter-
mediate chains are concentrated in a perinuclear pattern in vivo
and in vitro. In melanocyte-keratinocyte cocultures viewed by
time lapse videomicroscopy antisense sequences to cytoplasmic
dynein heavy chains released most but not all melanosomes
from the perinuclear area of treated keratinocytes. These func-
tional studies directly link cytoplasmic dynein with melanosome
aggregation within keratinocytes in skin. The dynein-based
unidirectional microtubular transport of melanosomes within
keratinocytes is similar to that of lysosomes, which also show
unidirectional transport to the perinuclear area that is dependent
upon dynein (Harada et al, 1998). Thus it appears that lysosomes
and melanosomes share not only a common biogenesis but also
similar mechanisms of tra⁄cking within keratinocytes.
The ¢ndings in this study raise interesting questions and areas
of further research. For example, it has long been assumed that
the skin responds to ultraviolet irradiation with an increase in
tyrosinase activity, melanin production, and melanosome trans-
port that result in a brown color. However, recent reports in skin
in vivo show that even after 7 days postirradiation, melanin synth-
esis is only marginally increased (Taketsugu et al, 2003) suggest-
ing that increased melanin synthesis can only account for a small
percentage of the increase in pigment seen in skin following ul-
traviolet irradiation. Similarly, melanosome transfer appears to be
a slow constitutive process that, at least in experimental systems
examined to date, is not appreciably increased by ultraviolet irra-
diation (personal observations). It may therefore be that the
tanning response involves redistribution of melanosomes within
keratinocytes, and that this process may be hormonally sensitive
or responsive to ultraviolet irradiation. Examination of the e¡ect
of ultraviolet irradiation or hormones such as melanocyte stimu-
lating hormone and endothelin-1 on dynein based melanosome
distribution in keratinocytes could be potentially interesting.
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